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1970.-Mice were subjected continuously to subatmospheric pressure for periods as long as 33 days. After different durations of exposure, 9 mice were selected at random from an initial group of 125 and measurements made of their weight, hematocrit, blood hemoglobin concentration, red blood cell and reticulocyte counts, and blood volume. Each animal was used for only one set of determinations.
Total circulating hemoglobin, total circulating red cell volume, total plasma volume, total blood volume, and the red blood cell indexes were calculated. Data were obtained at air pressures of 510, 440, and 360 mm Hg, which correspond to altitudes of 10,500, 14,500, and 19,000 ft, respectively. At least two runs were made at each pressure.
During the first few days' exposure, plasma volume decreased 9, 15, and 19% below control values at pressures of 510, 440, and 360 mm Hg. At the same three pressures, total circulating red cell volume increased to steady-state values 23, 43, and 135% above the control values. Mean corpuscular volume increased at all three pressures with most of the increase occurring during the first few days of exposure.
erythropoiesis; acclimatization to altitude; blood volume during hypoxia; total circulating hemoglobin; red blood cell indexes; weight during hypoxia PROLONGED HYPOXIA causes an increase in erythropoiesis, as shown by an increase in total red blood cell volume and total circulating hemoglobin (1, 6, 9, 15) . Changes in plasma volume (6, 7, 15, 18) , red blood cell life span (3), and red blood cell indexes (2, 3, 12, 17) (Figs. 1 C, 2C, and 3C ).
DISCUSSION
OF RESULTS Acute exposure to hypoxia resulted in an alteration from the normal trend of weight increase with the amount of variation dependent on the level of hypoxia.
In general, the mice showed an initial weight loss for from 2 to 5 days followed by a steady gain but at less than the normal rate. Although the same trend has been observed in other animals and humans (6, (18) (19) (20) , the actual amounts of weight change reported vary considerably from species to species and in some cases among experiments with the same species. In rats exposed to a simulated altitude of 15,000 ft, 94 % of the early weight decrease was due to water loss (13). Assuming that the same relationship holds for mice subjected to 440 mm Hg (14,400 ft) and that their total body water is 60 % of body weight, the mice lost about 10 % of their total body water during the first 5 days of exposure. POT. However, after a few days of hypoxia, the increase in total circulating red blood cell volume overrides the loss in plasma volume so that the total blood volume is increased from normal. An early decrease in plasma volume followed by an increase in total circulating red blood cell volume has been observed when rats, dogs, and man were subjected to decreased atmospheric pressure (6, 14, 15 One might also assume that early cells with a low content of hemoglobin were released, and after a very short life span (2-3 days) left the circulation.
It has been suggested that both events may occur under conditions of greatly increased erythropoiesis (3). It should be noted that the pronounced decrease in red blood cell count and hemoglobin concentration which occurred at 4 days' exposure to 360 mm Hg was due to an increase in plasma volume, and does not reflect a loss of cells from the circulation.
The normal red blood cell life span for mice has not been well established.
The data from 360 mm Hg show a marked alteration in the rate of increase of total hemoglobin and total red cell volume 22 days after the initiation of hypoxia. This sudden decrease in th.e total circulating erythroid ele-
